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PROCESS FOR THE PREPARATION OF UREA GRANULES 

5 

The invention relates to a process for the preparation of urea 
granules in a fluid bed granulator comprising at least one inlet for fluidization air, a 
distribution plate above which the fluid bed is present and sprayers that are mounted in 
the distribution plate, from which the urea melt is sprayed on or over the urea particles 
10 present in the fluid bed, which particles are kept in motion by the fluidization air. 

Such a process is described in 'Granulate in Fluid bed 1 , Hydrocarbon 
Processing, September 1981, pages 203-208. 

This publication describes a process for the preparation of urea 
granules in a fluid bed whereby a urea solution with a concentration of 95-97 wt.% is 
1 5 sprayed in the form of very fine droplets. In the granulator these fine droplets come into 
contact with the urea particles present in the fluid bed causing the urea particles to 
grow. The concentration of the urea solution of 95-97 % implies that the urea solution 
still comprises much water. The evaporation of this water ensures cooling during 
granulation. 

20 A significant drawback of this process is that as the water evaporates 

out of the sprayed droplets of urea melt there evolves relatively much fine urea dust 
that is blown out of the fluid bed along with the fluidization air. It is desirable for this 
urea to be recovered from the off-gas for economic reasons and to protect the 
environment. 

25 It is the aim of the invention to provide a process that does not have 

this drawback. 

The invention is characterized in that the fluidization air contains very 
finely atomized water and in that the urea concentration of the urea melt is higher than 
97 wt.%. 

30 This ensures that the water can evaporate very rapidly, so achieving 

the desired cooling by evaporation of water without the formation of large amounts of 
fine dust 

An advantage of the invention also is that the water can be 
introduced into the granulator in various locations so that the optimal location for 
35 atomization of water in the fluidization air can be freely chosen. 

The process according to the invention comprises the preparation of 
urea granules in a fluid bed granulator. 
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Such a granulator comprises an inlet for f luidization air. The 
fluidization air is used for keeping the particles that make up the fluid bed in a fluidized 
state. The fluidization air is introduced in the granulator below the distribution plate and 
is discharged from the top of the granulator whether or not after being filtered. The 
5 superficial velocity of the fluidization air in the fluid bed is normally between 1 .5 and 4 
m/s. 

A distribution plate is present in the granulator. The fluid bed of urea 
particles is present above the said plate. Urea melt is sprayed from sprayers mounted 
in the distribution plate on or over the urea particles present in the fluid bed, which 

10 particles are kept in motion by fluidization air. Any suitable sprayers may be used as 
the sprayers from which the urea melt is sprayed. Examples of such sprayers are the 
sprayers described in the above-mentioned article in Hydrocarbon Processing and in 
US-4,61 9,843. The sprayers for the urea melt utilize a secondairy air flow in the 
sprayer itself for spraying the melt. 

1 5 The number of sprayers for spraying the urea melt may vary from for 

example 5 to 25 per m 2 of distribution plate. 

Fluidization air is introduced in the fluid bed granulator below the 
distribution plate through one or more supply lines. The fluidization air in the granulator 
contains very finely atomized water that is added to the fluidization air. This addition 

20 may be effected in the granulator in various locations and in various ways. 

The finely atomized water may, for example, be added to the 
fluidization air below the distribution plate. This may be achieved by positioning 
sprayers in the underside of the granulator, but also by atomizing water in the supply 
lines for fluidization air. 

25 The water may also be added to the fluidization air at the elevation of 

the distribution plate or just above the distribution plate. It is preferred to add the water 
to the fluidization air at 0-50 cm above the distribution plate, more preferably 5-15 cm 
above the distribution plate. The water may also be added to the fluidization air through 
atomization from sprayers in the distribution plate. 

30 Most preferably, the water is added to the fluidization air by 

atomization of water in one or more supply lines for fluidization air. This is effected by 
atomization of water from one or more sprayers in the supply line. Preferably, this is 
one sprayer that is positioned at the centre of the supply line. 

The sprayers are preferably positioned some meters away from the 

35 outflow of the supply line in the granulator. 
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If the water is atomized in one or more supply lines for fluidization air, 
the atomized water may be distributed highly homogeneously in the granulator using as 
few sprayers as possible. 

Water is sprayed using sprayers that are capable of atomizing the 
5 water very finely. Preferably, the water is so atomized that the maximum droplet size of 
the atomized water is less than 50 pm; more preferably less than 40 pm and most 
preferably less than 20 pm. 

The smaller the water droplets, the more rapidly the water will 
evaporate during granulation and the more effective the cooling will be. Effective 
1 0 cooling during granulation ensures that either the granulator can be designed to have 
smaller dimensions or the granulator throughput can be increased. The process of the 
invention allows 10-50 wt.% more urea granulate to be produced in a granulator of the 
same size. 

Because of the small droplet size of the atomized water it is possible 
1 5 that, when the water is sprayed in a supply line for fluidization air, the droplets are 
completely evaporated when the fluidization air enters the granulator. The fluidization 
air will than be saturated with water when it enters the granulator. 

As the sprayers for spraying water use may be made of any sprayers 
provided that the maximum droplet size of the atomized water is less than 50 pm. 
20 Examples of such sprayers are two-phase sprayers and sonic sprayers. Additionally, 
the water may be atomized by what is known as flashing water that is above the boiling 
point 

The water is normally sprayed at a temperature of between 0 and 150 
9 C, preferably between 15 and 90 S C and at a pressure of between 0.2 and 5.0 MPa. 
25 The urea concentration of the urea melt is higher than 97 wt.%; 

preferably higher than 98 wt.%. A high urea concentration of the melt has the 
advantage that urea granulate is formed whose water content is extremely low. The 
urea granulate contains 0.3 wt .% of water as a maximum. 

The fluidization air that leaves the granulator contains less than 2 
30 wt.% of urea dust relative to the melt quantity supplied to the granulator. 

The invention also relates to a granulator for granulating urea, 
comprising an inlet for fluidization air, a distribution plate above which the fluid bed is 
present and sprayers mounted in the distribution plate, from which the urea melt is 
sprayed. 

35 Such a granulator is described in 'Granulate in Fluid bed', 
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Hydrocarbon Processing, September 1981, pages 203-208. 

In the granulator according to the prior art a urea melt is sprayed with 
a concentration of 95-97 wt.%. If the urea concentration of the urea melt increases, the 
capacity of the granulator decreases. 
5 It has now surprisingly been found that a urea melt with a urea 

concentration higher than 97 wt.% can be sprayed in such a granulator without the 
capacity decreasing. 

This is possible if the granulator comprises sprayers that are mounted 
below, in or above the distribution plate from which water is atomized in the f luidization 
1 0 air. In such a granulator it is even possible to increase the capacity while spraying a 
urea melt with a urea concentration higher than 97 wt.%. 

The water may be sprayed in the granulator at various locations and 

in various ways. 

The finely atomized water may, for example, be added to the 
1 5 f luidization air below the distribution plate. This may be achieved by positioning 

sprayers in the underside of the granulator, but also by atomizing water in the supply 
lines for fluidization air. 

The water may also be added to the fluidization air at the elevation of 
the distribution plate or just above the distribution plate. It is preferred to add the water 
20 to the fluidization air at 0-50 cm above the distribution plate, more preferably 5-15 cm 
above the distribution plate. The water may also be added to the fluidization air through 
atomization from sprayers in the distribution plate. 

Most preferably, the water is added to the fluidization air by 
atomization of water in one or more supply lines for fluidization air. 
25 This is effected by atomization of water from one or more sprayers in 

the supply line. The sprayers are preferably positioned some meters away from the 
outflow of the supply line in the granulator. 

As the sprayers for spraying the water use may be made of the 
sprayers described above. 
30 The sprayers for the atomization of water may be mounted when a 

granulator is being built but may also be added when an existing granulator is being 
revamped. 

An advantage of revamping an existing granulator according to the 
process of the invention is that the capacity of the existing granulator can be increased. 
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The invention will be further elucidated by means of the examples 
without being restricted thereto. 

Example I 

5 A fluid bed granulator is divided into a granulation section and a 

cooling section. Fluidization air is supplied to both sections. 

Urea nuclei are supplied to the first compartment of the granulation 
section. The urea particles are sprayed with urea melt. During their stay in the 
granulator the particles grow to form granules of the required diameter. 

1 0 Next the product is cooled in the cooling section and separated by 

screening into three fractions: coarse, desired and fine. 

The desired product, urea granules of the desired size, is transported 
to storage. The coarse product, after being crushed, is returned to the first 
compartment of the granulation section along with the fine product, where it is supplied 

15 as urea nuclei. 

A stream of nuclei was supplied to the first compartment of the 
granulation section of a fluid bed granulator at a flow rate of 9073 kg/hour. These 
particles were sprayed with urea melt of I^C, flow rate 15861 kg/hour, that was 
sprayed through multiple sprayers. Spraying the urea melt required 6979 kg of air at 
20 1 40 S C per hour. The urea melt contained 98.5 wt.% of urea. The temperature of the 
fluid bed was 105 S C. 

During granulation, the flow rate of the fluidization air of 36 S C was 
36957 kg/hour. To the fluidization air for the granulation was added 350 kg/hour of 
water by atomizing water in the supply line for fluidization air. Approx. 2.5 wt.% of water 
25 relative to the quantity of urea melt was added in this way. 

The droplet size of the water was less than 20 pm. 

After the granules had passed through the granulation section a 
product stream of 24434 kg/hour was obtained. 

After screening, there were obtained 15120 kg/hour of desired end 
30 product, a coarse product stream of 1 81 5 kg/hour and a fine product stream of 7258 
kg/hour. The two latter streams were returned to the first compartment of the 
granulation section. 



35 



Comparati ve Experiment A 

Urea was granulated as described in Example I except that no water 
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was added. 

12238 kg of urea melt / hour was added under the same conditions. 
Spraying the urea melt now required 5385 kg of air / hour. 

The amount and temperature of the fluidization air and the amount 
5 and temperature of the air to the cooling section are the same as in Example I. As in 
Example I, a fluidization temperature of 105 9 C was reached. 

After the granules had passed through the granulation section, a 
product stream of 18854 kg/hour was obtained. 

After screening, there were obtained 1 1667 kg/hour of desired final 
1 0 product, a coarse product stream of 1 400 kg/hour and a fine product stream of 5600 
kg/hour. The two latter streams were returned to the first compartment of the 
granulation section; meaning that a stream of 7000 kg/hour of nuclei were supplied to 
the first compartment. 

The quantity of desired end product is approx. 30 wt.% less than 
1 5 according to the process in Example I. 



